Résumé. 2014 experimental and theoretical lines is remarkable and the main effects observed in the spectra are interpreted by a simple physical picture (stroboscopic effect). The possibility of s-d mixing is also investigated and we show that it can be neglected within the accuracy of our measurement.
Introduction.
Since the pioneering work of Schawlow [1] , numerous experiments have demonstrated that Rydberg spectra of molecules could be observed by laser opticaloptical double resonance (O.O.D.R.). The Rydberg states of Na2 [1] [2] [3] [4] , NO [5] , K2 [6, 7] , Li2 [8, 9] have been studied using this method In a recent paper [10] , we have reported observation of Na2 Rydberg states for very high n values up to n = 70. This enabled us to study the l uncoupling occurring in the ns and nd series as a function of the rotational quantum number J. A perturbative model was developed to treat this phenomenon and appeared sufficient to interpret the main features of the spectra. However, this model was not able to reproduce the observed intensity of all the lines, and moreover, it is completely unable to treat the interaction of a Rydberg series with an other one at high n values (quasi continuum), or with a real continuum. As demonstrated by Fano in a famous paper on H2 [11] , these Rydberg spectra must be analysed by the multichannel quantum defect theory (M.Q.D.T.) introduced for atoms by Seaton [12] . This theory has then proved to be greatly efficient for treating various problems in H2 [13, 14] and NO [15] . In this paper we present a M.Q.D.T. analysis of Na2 Rydberg spectra. Section Seaton [12] and Greene et al. [16] [16] that the normalization factor for the eigenfunction is This equation is valid only if dp/dE « V 3. Since we assume dp/dE = 0, this condition is fulfilled The function obtained by (8) and (9) (1) [13] have shown that equations (88) and (9) (independently of (1) [19] . We will present in a forth-coming paper Stark investigations of the Na2 Rydberg states. In our system all autoionizing Rydberg states with lifetimes inferior to 1 gs (or few ps) are detected, the interaction region being 1 cm long and the Na2 velocity being about 1 000 m/s. 1 ps is rather long for a vibrational autoionization lifetime [20] and we have assumed in our theoretical treatment that the number of detected electrons is proportional to the Rydberg states population given by formulae (16) and (17) . We do not consider here rotational autoionization [7] , but in this case it is possible to observe levels of very long lifetimes. The results concerning rotational autoionization features will be published in a forthcoming paper. (Fig. 2a) and n = 22 (Fig. 2b) expect P, R lines for transitions L' -+ 2: and P, Q, R lines for the others to be observed, with 4A = 0, + 1. As n increases, mixing between E, H and 4 levels leads to the possibility of « forbidden &#x3E;&#x3E; transitions such as E' --+ d. This occurs for 10 n 20 depending on J'. At the same time, A-doubling increases and the P, Q, R lines are no longer equally spaced [10] . At higher n, the is general for molecular Rydberg states in the region of high n values except in the H2 molecule for which the rotational constant B is too high [11, 20] . This effect must lead to strong modifications of the spectra in any case but the particular form of the spectrum illustrated in figure 3 is obviously dependent on the studied transition.
3. 2 . 5 Influence of J' on the spectra. -The most relevant parameter in studying the influence of J' on the spectra is the position of the fringes mentioned above, since they occur at 2 kRyjv3 = B(4 J' + 2). Figures 3 to 6 show the evolution with J'. For J' = 4, one fringe is seen at n 45. For J' -10, there are three fringes at n~ 35, n45, n -51. For J' = 22, there are also three fringes at n = 29, n = 34, n rr 40, but they only extend upon two or three n's. extend of the fringes is only one intense line, at n -52, 56 and so on. Finally, for J' = 30 (Fig. 6 ), the fringes appear at lowek n value (n -25) and they extend on a very short region. All these figures illustrate the very good agreement between theoretical and experimental spectra for both intensities and positions. and that U is the transformation matrix from lN + ) to I iA &#x3E;. Hence, we obtain since and equation (A. 6) becomes the same as equation (11) in the particular case where no l mixing occurs.
